The N-terminal domains determine cellular localization and functions of the Doa4 and Ubp5 deubiquitinating enzymes.
Ubiquitination is involved in numerous cellular regulatory mechanisms including the cell cycle, signal transduction and quality control. Ubiquitin modifies proteins by consecutive actions of ubiquitin-activating/conjugating enzymes. Attachment of ubiquitin is reversible. Deubiquitinating enzymes are responsible for removal of ubiquitin from ubiquitin-protein conjugates. Genome of the yeast Saccharomyces cerevisiae encodes structurally related but functionally distinct enzymes - Doa4 and Ubp5. Doa4 is involved in general ubiquitin-dependent proteolysis and is responsible for deubiquitination of ubiquitin-protein conjugates at the cytoplasmic face of the late endosome. The N-terminal domain targets the enzyme to the endosome membrane after ESCRT-III complex has formed there. By contrast, corresponding region of homologous Ubp5 is critical for its bud neck localization in dividing cells. Conceivably, Ubp5 plays an essential role in cytokinesis. Here we show that Doa4 physically interacts with the ESCRT-III component Snf7 and preferentially cleaves Lys63-linked ubiquitin oligomers involved in membrane protein trafficking. We also demonstrate that the unstable regulator of cytokinesis Hof1 accumulates in proteasomal mutants and is required for cellular localization of Ubp5.